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physicists and geologists. Observations as well as calculations have
shown that the attraction exercised hy masses of land raises the level of
the adjacent sea, and attempts have been made to determine how far the
deformation thus caused departs from the mean of the theoretical ellipsoid
of revolution. According to Brans a continent may cause a difference of
more than 3000 feet between the actual level of the sea and that of the
ellipsoid. But the results of such calculations will greatly depend on
the assumption on which they start as to the nature of the earth's crust.
R. S. Woodward has calculated that if the continent of Europe and Asia
be supposed to be simply a superficial aggregation of matter with a
density as great as the parts under the sea, the elevation of sea-level at
the centre of the continent due to attraction would amount to about
2900 feet, but that, if the continental mass be assumed to imply a defect
of density underneath it, the elevation of the sea at the centre of the
continent due to attraction would be only about 10 feet.1 The actual
levellings carried out in Europe have shown, however, a much smaller
variation from mean sea-level than might have been anticipated. Taking,
the mean surface of the Mediterranean at Marseilles as a datum-line, it
has been found that the surface of that expanse of water is from 5 to 8
centimetres lower farther to the east, but the level at Trieste is 2 cm.
higher. In the Atlantic the level is higher than at Marseilles, the
greatest difference observed being at St. Jean de Luz, where the level is
15 cm. above that of Marseilles. Passing through the English Channel,
where the surface is still rather above the normal, we find that it sinks
in the North Sea, being as much as 16 cm. or rather more than six
inches below the Marseilles datum at Ostend. Farther north at
Cuxhaven the level rises to 3 cm. above datum, but in the Baltic it
again*sinks below it, being 9 cm. at Travemlinde, 4 cm. at Warneiminde,
and 2 cm. at Swinemunde.2 It would thus appear that the extreme)
range of variation of sea-level round the coast-line of Europe only
amounts to 31 cm. or about one English foot. This subject is further
considered in Book III. Part I. Sect. iii.
The water of the ocean is distinguished from ordinary terrestrial
waters by a higher specific gravity, and the presence of so large a pro-
portion of saline ingredients as to impart a strongly salt taste. The
average density of sea-water is about 1-026, but it varies slightly in
different parts even of the same ocean. According to the observations
of J. Y. Buchanan during the Challenger expedition, some of the heaviest
sea-water occurs in the pathway of the trade-winds of the North Atlantic,
where evaporation must be comparatively rapid, a density of 1*02781, bein^
registered. Where, however, large rivers enter the sea, or where there
is much melting- ice, the density diminishes; Buchanan found among the
broken ice of the Antarctic Ocean that it had sunk to rO:M-18.:i A
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